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Diagnostic Methods in the
Assessment of the Patient
With Chest Pain*
JAMBS T. WILLERSON, MD, FACC
Dallas, Texas
In this issue, Patterson et a1. (1) develop a model for the
evaluation of the cost-effectiveness of several different di-
agnostic tests used to study the patient with chest pain.
Specifically, they compare cost-effectiveness in patient groups
with a disease prevalence less than 10%, less than 80% and
greater than 80% for 1) exercise testing, 2) thallium-201
myocardial scintigraphy, 3) the serial use of exercise electro-
cardiography followed by thallium-201 imaging, and 4)
coronary arteriography as initial screening tests in the eval-
uation of patients with chest pain that may be caused by
physiologically significant coronary artery stenoses. The
model utilized in this study makes certain assumptions, and
it may be applicable only to medical institutions similar to
the Mount Sinai Medical Center in New York where medical
costs are essentially the same, methods of diagnostic testing
are similar and the risk of complications from the various
diagnostic procedures are not very different. Nevertheless,
this type of analysis can be useful because 1) it forces one
to consider optimal usage of noninvasive diagnostic tests in
patients with differing clinical histories and findings, and
2) it places in perspective the relative advantages and dis-
advantages of these diagnostic tests according to the varying
clinical circumstances in which they may be employed. The
findings of the study are not surprising, but they are poten-
tially useful, and I believe that the information provided
should help clinicians in their efforts to provide excellent
medical care for patients with chest pain.
Analysis of diagnostic sensitivity and specificity of
noninvasive tests. However, there are other issues that should
also be considered in the evaluation of the patient with chest
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pain. Obviously, in evaluating noninvasive diagnostic meth-
ods, one needs to learn about the relative sensitivity and
specificity of each of the tests at one's own institution. Such
information has been obtained generally for each of the
noninvasive methods evaluated by Patterson et a1. (1), and
the relative advantages and disadvantages of exercise
electrocardiography and thallium-201 myocardial scintig-
raphy are well understood (2-4). Specifically, exercise
electrocardiography may provide relatively specific but in-
sensitive means of diagnosing anatomically important coro-
nary artery stenoses in men and a substantial number of
false positive tests in women. Thallium-20l scintigraphy
may provide false positive tests in patients with marked
ventricular hypertrophy, cardiomyopathy, left bundle branch
block, women with large breasts and patients with hemo-
dynamically important valvular aortic stenosis. Addition-
ally, it is critically important that quantitative methods be
used for interpreting thallium-20l uptake and clearance in
the left ventricle (4) because utilization of quantitative meth-
ods for thallium-20l uptake and clearance improves the
sensitivity of thallium-20l exercise scintigraphy in the de-
tection of anatomically important (and presumably phys-
iologically important) coronary artery stenoses (4). I antic-
ipate that single photon emission tomographic imaging
(SPECT imaging) will further improve the sensitivity of
thallium-201 myocardial scintigraphy in the detection of
significant coronary artery stenoses (5). Thus, analyses of
diagnostic sensitivity and specificity for noninvasive diag-
nostic tests used in the evaluation of the patient with chest
pain need updating as the diagnostic methods become more
sensitiveand as they are alteredto improveexistinglimitations.
Role of coronary arteriography. Coronary arteriog-
raphy provides specific insight into the presence of coronary
artery stenoses, and it is known that the location and extent
of coronary artery disease is important prognostically in
patients with chronic ischemic heart disease (6). However,
one often needs to obtain additional information concerning
1) exercise capability, and 2) the effect of stress on myo-
cardial perfusion or global and regional ventricular function,
even when the location and distribution of coronary artery
stenoses are known (7-11). For patients with significant
coronary lesions in locations other than the left main coro-
nary artery and without chest pain at rest or during limited
activity, it is often wise and sometimes necessary to perform
exercise stress testing, thallium-20l myocardial scintigra-
phy, or both, or radionuclide ventriculography to determine
the physiologic significance of anatomic lesions (7-9). Thus,
one may not be able to avoid using certain noninvasive
diagnostic procedures simply by performing coronary ar-
teriography first. This sequence of events also needs to be
considered in attempting to model cost-effectiveness for
diagnostic procedures.
Prognostic role of noninvasive procedures. The prog-
nostic importance of anatomically important coronary artery
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stenoses also needs to be considered in assessing cost-ef-
fectiveness for various diagnostic procedures. As noted ear-
lier, it is important to know the location and extent of coro-
nary artery stenoses in patients with chronic ischemic heart
disease who remain symptomatic despite a good medical
regimen. However, it is also important to assess the func-
tional significance of such lesions on global and regional
ventricular function using exercise radionuclide ventricu-
lography (7,8,11) or thallium-201 perfusion imaging (9,10)
for prognostic purposes. Both approaches provide prognos-
tic insight, such that in the patient with a normal global and
segmental ventricular functional response or thallium-201
perfusion with exercise, there is an excellent prognosis with
medical treatment for the subsequent 6 to 8 months (8-11).
Therefore, either radionuclide ventriculography or thallium-
201 myocardial scintigraphy coupled with exercise testing
provides prognostic insight independent of the location and
extent of coronary artery stenoses in patients with ischemic
heart disease (8-11). Radionuclide ventriculography, thal-
lium-201 myocardial scintigraphy and exercise testing are
unnecessary in the patient with extensive multivessel coro-
nary disease with 1) continuing angina at rest or low levels
of stress, or 2) 70% or greater left main coronary artery
stenosis. However, such an evaluation is often important in
the patient with 1) significant single vessel disease, 2) sig-
nificant multivessel disease without symptoms at rest or low
levels of effort, 3) chest pain of uncertain origin independent
of the extent of coronary artery stenoses, and 4) without
symptoms but with documented anatomically important
coronary artery stenoses.
Finally, it may be preferable in the future to consider
exercise electrocardiography in conjunction with thallium-
201 or radionuclide ventriculography when one wishes to
evaluate the patient with chest pain for the possibility of
physiologically important coronary artery stenoses. In such
an individual, I would recommend combining exercise
electrocardiography with one of these nuclear cardiology
tests, thus eliminating the need for serial testing. Further-
more, one would hope that such testing could be done with-
out escalating costs unreasonably through the collaborative
effort, of a cardiologist, a radiologist or a nuclear cardiol-
ogist, or a combination of the three. This would simplify
diagnostic testing at some medical centers from two tests
to one and allow the responsible physician to select the ideal
timing, that is, either before or after coronary arteriography
in appropriate patients, thus utilizing the insight provided
by the report of Patterson et al. (1) and a knowledge of the
relative advantages, disadvantages and potential prognostic
importance of the nuclear cardiology tests.
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